We consider the stability properties for thermoelastic Bresse system which describes the motion of a linear planar shearable thermoelastic beam. The system consists of three wave equations and two heat equations coupled in certain pattern. The two wave equations about the longitudinal displacement and shear angle displacement are effectively damped by the dissipation from the two heat equations. We use multiplier techniques to prove the exponential stability result when the wave speed of the vertical displacement coincides with the wave speed of the longitudinal or of the shear angle displacement. Moreover, the existence of the global attractor is firstly achieved.
Introduction
In this paper, we will consider the following system: ρhw 1tt Eh w 1x − kw 3 − αθ 1t x − kGh φ 2 w 3x kw 1 We are now ready to state our main stability result.
Theorem 2.2.
Suppose that E G and u 0 x , w 0 x , ϕ 0 x , θ 0 x , v 0 x , φ 0 x , ψ 0 x , η 0 x , ξ 0 x ∈ H. Then the energy E t decays exponentially as time tends to infinity; that is, there exist two positive constants C and μ independent of the initial data and t, such that E t ≤ CE 0 e −μt , ∀t > 0.
2.6
The proof of our result will be established through several lemmas. Let
where f is the solution of
Lemma 2.3. Letting w 1 , w 3 , φ 2 , θ 1 , θ 3 be a solution of 1.1 -1.5 , then one has, for all ε 1 > 0,
2.9
Proof.
2.10
By using the inequalities
2.11
and Young's inequality, the assertion of the lemma follows. 
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2.13
Proof. Using 1.4 and 1.1 , we get 
2.17
Then, using Young's and Poincaré's inequalities, we can obtain the assertion. Next, we set
Lemma 2.6. Letting w 1 , w 3 , φ 2 , θ 1 , θ 3 be a solution of 1.1 -1.5 , then one has, for all ε 4 > 0,
2.19
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7 2 Iρh 1 0 φ 2xt w 3t dx Iρh 1 0 φ 2x w 3tt dx −Iρh 1 0 φ 2t w 3xt dx IGh 1 0 φ 2x φ 2 w 3x kw 1 x dx IkEh 1 0 φ 2x w 1x − kw 3 dx − αIk 1 0 φ 2x θ 1t dx.
2.20
Noticing that E G, then
2.21
Then, using Young's inequality, we can obtain the assertion. We set
Lemma 2.7. Letting w 1 , w 3 , φ 2 , θ 1 , θ 3 be a solution of 1.1 -1.5 , then one has, for all ε 5 > 0,
2.23
Proof. Let 1 −hρ 1 0 
Proof. Using 1.1 , 1.2 , we have
2.27
Noticing 2.3 and 2.4 , we have that ∃C 1 > 0 satisfy the following:
2.28
Similarly,
2.29
Then, insert 2.28 and 2.29 into 2.27 , and the assertion of the lemma follows. Now, we set 
2.34
where
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We can choose N big enough, ε 1 , . . . , ε 8 small enough, and
2.36
Then Υ 1 , . . . , Υ 9 are all negative constants; at this point, there exists a constant ω > 0, and 2.34 takes the form
2.37
We are now ready to prove Theorem 2.2. 
Global Attractors
In this section, we establish the existence of the global attractor for system 1.1 -1.5 . 
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ρcη t θ 1xxt θ 1xx − αT 0 w 1tx − kw 3t , ρcθ 3t θ 3xx − αT 0 φ 2tx .
3.1
We consider the problem in the following Hilbert space:
.
3.2
Recall that the global attractor of S t acting on H is a compact set A ⊂ H enjoying the following properties:
1 A is fully invariant for S t , that is, S t A A for every t ≥ 0; 2 A is an attracting set, namely, for any bounded set R ⊂ H,
where δ H denotes the Hausdorff semidistance on H. More details on the subject can be found in the books 23, 26, 27 .
Remark 3.1. The uniform energy estimate 2.6 implies the existence of a bounded absorbing set R * ⊂ H for the C 0 semigroup S t . Indeed, if R * is any ball of H, then for any bounded set R ⊂ H, it is immediate to see that there exists t R ≥ 0 such that S t R ⊂ R * 3.4 for every t ≥ t R .
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Moreover, if we define
it is clear that R 0 is still a bounded absorbing set which is also invariant for S t , that is, S t R 0 ⊂ R 0 for every t ≥ 0.
In the sequel, we define the operator A where · stands for L 2 -inner product on L 2 .
In particular, 
3.9
Then, introduce the functional
By repeating similar argument as in the proofs of Lemmas 2.3-2.9 and 3.8 , choosing our constants very carefully and properly, we get
On the other hand, 
